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Abstract 
This thesis discusses the impact that average household income levels have 
on the wildfire risk of wildland-urban interface communities. Sources of 
information included spatial fire risk data from the Colorado State Forest Service 
Wildfire Risk Assessment Project (Colorado 2016), social vulnerability data from the 
county Social Vulnerability Index (SOVI), and socioeconomic data from the U.S. 
Census Bureau (US 2015). The study found that communities with higher income 
vulnerability levels do not typically have higher wildfire risk levels. Moreover, the 
individual community income vulnerability levels do not match the county income 
vulnerability levels that they are in. Accordingly, county vulnerability levels are not 
a good indicator of community vulnerability levels, and the fire risk in each of these 
communities is not correlated with the income vulnerability category of the 
community.  
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Introduction 
 This is an honors thesis for the University of Colorado Environmental Studies 
Program. The research question guiding this project is, “How do environmental 
vulnerability and social vulnerability overlap to create pockets of high risk in the 
Wildland-Urban Interface surrounding Roosevelt National Forest?” 
This project is a sociologically-driven environmental research project that will 
examine both social and environmental vulnerability levels within the wildland-urban 
interface. I will compare these by first measuring the demographic characteristic of 
average annual income levels in eight communities (Ward, Jamestown, Fraser, Grand 
Lake, Estes Park, Red Feather Lakes CDP, Central City, and Coal Creek CDP), within 
the wildland-urban interface, as well as the individual Social Vulnerability Index (SOVI) 
rating for each County of the Roosevelt National Forest (Boulder, Gilpin, Grand, and 
Larimer). The environmental vulnerability of each community will also be measured by 
the Colorado Wildfire Risk Assessment Project Data (CO-WRAP), which include current 
methods of forest management and fire mitigation, in addition to providing fire 
probability and intensity data for various sectors of land. Each income vulnerability 
factor will be assigned levels of lowest, low, moderate, high, and highest vulnerability, 
which when overlaid with fire risk data will reveal areas of high-risk overlap. If high or 
low vulnerability correlation is found for both factors in a given zone, the predominant 
social and environmental features of that zone will be examined.  
This thesis will identify the overlap between fire hazard risk and social income 
vulnerability in the wildland-urban interface. It will examine the current risk factors for 
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communities within the Roosevelt National Forest by studying the historical fire 
occurrences, and the Colorado wildfire risk assessment data.  
 The social vulnerability levels will be identified using the Social Vulnerability 
Index (SoVI), made available by Susan L. Cutter, director of the Hazards and 
Vulnerability Research Institute at the University of South Carolina (Cutter, 2003), and 
will be combined with the demographic income data gathered from the U.S. Census 
Bureau to create a broad understanding of the vulnerability level for each community.  
 This project will aim to identify specific patterns of environmental and social 
vulnerability that overlap within different areas of the wildland-urban interface.  
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Background 
The Arapaho and Roosevelt National Forests and Pawnee National Grassland 
(ARP), are in the north central part of Colorado. Paired with the forest, the grasslands 
take up close to 1.5 million acres, which extends north to the border of Wyoming, south 
to Mount Evans, west across the Continental Divide, and east of I-25, to the Williams 
Fork area (Arapaho, 2015). Both the Arapaho and Roosevelt Forests are jointly managed 
and administered.  
The Roosevelt National Forest, designated a Colorado National Forest in 1897, is 
situated in the north central part of Colorado, and contains both Larimer and Boulder 
Counties, as well as pieces of Gilpin and Grand County. It encompasses the forested area 
along Poudre Canyon, the upper valleys of Cache la Poudre, and the Big Thompson 
Rivers. Two ranger districts divide the Roosevelt: the Canyon Lakes Ranger District, and 
the Boulder Ranger District. The Forest was originally part of the Medicine Bow Forest 
Reserve, and was later renamed the Colorado National Forest in 1910. In 1932, the name 
was again changed to the Roosevelt National Forest, in honor of President Theodore 
Roosevelt (Arapaho, 2016).  
 Each of the four counties within the Roosevelt National Forest contain 
communities situated along the National Forest boundaries, known as wildland-urban 
interface communities. For this study, two communities from each county were 
evaluated. The town of Estes Park and the Red Feather Lakes community CDP (Census 
Designated Place) were chosen for Larimer County. Ward and Jamestown were chosen 
for Boulder County. Grand Lake and Fraser were chosen for Grand County, and Coal 
Creek CDP and Central City were chosen for Gilpin County. 
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The Wildland Urban Interface 
 The wildland-urban interface (WUI), according to Radeloff and the Ecological 
Society of America, is the zone where households and communities overlap with 
undeveloped wildland vegetation. The WUI includes both interface and intermix 
communities. The interface is thus a focal point for human-environmental interaction, 
and consequently, conflict. Examples of conflict include wildland fires. As of 2005 the 
wildland-urban interface in the United States encompassed 719,156 square kilometers 
(9% of the land area) and contained 44.8 million housing units (39% of all housing units 
in the U.S.) (Radeloff, 2005).  
 The wildland-urban interface poses a threat, as it is where human-caused fire 
ignitions are most common, and where protection of structures from wildland fires is 
most challenging (NIFC, 2004). Due to the increased housing growth in the United 
States, with homes dispersed in areas abundant with natural amenities, such as forests, the 
wildland-urban interface has raised attention in recent decades because of the number of 
structures destroyed and the area burned annually by wildland fire. As of 2012, the 
wildland-urban interface in Colorado totaled over 6.6 million acres, which is roughly 
10% of the 66,678,400 acres of total Colorado land base (Western, 2007). 
 
 
 
 
 
 
Fire Vulnerability 
 
 5 
Methods 
 To examine the vulnerability for the Roosevelt National Forest wildland-urban 
interface, ecological and socioeconomic data were gathered for two communities within 
each of the four counties studied (Larimer, Boulder, Gilpin, and Grand), the unit of 
analysis. Using the Colorado Wildfire Risk Assessment Data provided by the Colorado 
State Forest Service, wildfire risk hazard ratings were obtained, as well as wildfire threat 
data.  
Using the U.S. Census (ACS Demographic and Housing Estimates for 2010 and 
2014), demographic variables were gathered that characterized the wider dimensions of 
social vulnerability (Cutter, 2003). The Census data will include the average annual 
income per household, which is one of the 11 composite factors described by the SoVI 
Index. These Census data will be correlated with the county Social Vulnerability Index 
(SoVI) as related to income, as well as the fire risk ratings for each community, to 
identify a rating of common social income vulnerability and fire risk for each studied 
community.  
In my analysis I will be looking for correlations between social income 
vulnerability level, and wildfire risk level.  
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Scales of Vulnerability 
The Social Vulnerability Index (SOVI) 
 Socially created vulnerability, though inherently difficult to quantify, is the 
product of social inequalities, which shape and influence the susceptibility of various 
groups to harm (Cutter, 2012). In order to examine the components that make up social 
vulnerability, Cutter et al created the Social Vulnerability Index (SOVI), using 
socioeconomic data gathered from the United States Census Bureau. The SOVI Index is a 
measure of relative social vulnerability for each county in the United States. More than 
250 social variables were originally collected, after which a subset of 85 were derived 
after being tested for multicollinearity. For the final statistical analysis, 42 independent 
variables were used. The variables were chosen using factor analysis. Each of the factors 
were scaled, with positive values greater than 1 indicating higher levels of vulnerability 
and negative values less than 1 indicating lower levels of vulnerability. Absolute value 
was used when the value neither increased nor decreased the level of vulnerability. Based 
on standard deviations from the mean, the SOVI scores were assigned into five 
categories, which ranged from the lower end (-1) to the upper end (+1) (Cutter, 2003).  
 
Variables Included in the SOVI Assessment Framework 
1. Median age 
2. Per capita income (in dollars) 
3. Median dollar value of owner-occupied housing 
4. Median rent (in dollars) for renter-occupied housing units 
5. Number of physicians per 100,000 population 
6. Vote cast for president (percent voting for leading party) 
7. Birth rate 
8. Net international migration 
9. Land in farms as a percent of total land 
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10. Percent African American 
11. Percent Native American 
12. Percent Asian 
13. Percent Hispanic 
14. Percent of population under five years old 
15. Percent of population over 65 years 
16. Percent of civilian labor force unemployed 
17. Average number of people per household 
18. Percent of households earning more than 75,000 
19. Percent living in poverty 
20. Percent renter-occupied housing units 
21. Percent rural farm population 
22. General local government debt to revenue ratio 
23. Percent of housing units that are mobile homes 
24. Percent of population 25 years or older with no high school diploma 
25. Number of housing units per square mile 
26. Number of housing permits per new residential construction per square mile 
27. Number of manufacturing establishments per square mile 
28. Earnings (in $1,000) in all industries per square mile 
29. Number of commercial establishments per square mile 
30. Value of all property and farm products sold per square mile 
31. Percent of the population participating in the labor force 
32. Percent females participating in civilian labor force 
33. Percent employed in primary extractive industries (farming, fishing, mining, and 
forestry) 
34. Percent employed in transportation, communications, and other public utilities 
35. Percent employed in service occupations 
36. Per capita residents in nursing homes 
37. Per capita number of community hospitals 
38. Percent population change 
39. Percent urban population 
40. Percent females 
41. Percent female-headed households, no spouse present 
42. Per capita Social Security recipients 
 
From the 42 vulnerability indicators, factors were produced to make data 
compilation more efficient.  This was done in order to produce independence among 
variables, and simplify the structure dimensions. A varimax rotation (in statistics, used to 
simplify the expression of a sub-space to a few major items) was used to increase the 
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percentage variation between factors by minimizing the number of variables that score 
high for a single factor. The eleven factors all had values greater than 1.00.  
 
 
11 Composite Factors: Dimensions  
 
Table 1: 11 factors of SOVI vulnerability 
Positive values = higher levels of vulnerability 
Negative values = lower levels of vulnerability 
Factor Name Percent Variation 
Explained 
Dominant 
Variable 
Correlation 
1 Personal Wealth 12.4 Per capita income 0.87 
2 Age 11.9 Median age -0.9 
3 Density of the 
built environment 
11.2 No. Commercial 
establishments/m
i^2 
0.98 
4 Single-sector 
economic 
independence 
8.6 % employed in 
extractive 
industries 
0.8 
5 Housing stock and 
tenacity 
7 % housing units 
that are mobile 
homes 
-0.75 
6 Race-African 
American 
6.9 % African 
American 
0.8 
7 Ethnicity- Hispanic 4.2 % Hispanic 0.89 
8 Ethnicity- Native 
American 
4.1 % Native 
American 
0.75 
9 Race- Asian 3.9 % Asian 0.71 
10 Occupation 3.2 % employed in 
service 
occupations 
0.76 
11 Infrastructure 
dependence 
2.9 % employed in 
transportation, 
communication, 
and public utilities 
0.77 
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Personal Wealth Vulnerability Indicators  
 Personal wealth is measured by per capita income, and explains 12.4% of the 
vulnerability variance. For this study, households earning fewer than or equal to $25,000 
per year will indicate the highest level of income vulnerability. Households earning 
between $26-40,000/year will indicate high levels of vulnerability. Households earning 
between $41-55,000/year will indicate moderate levels of vulnerability. Households 
earning between $56-70,000 per year will indicate low levels of vulnerability, and 
households earning greater than or equal to $71,000/year will indicate the lowest level of 
income vulnerability.  
 
 
Income Vulnerability Scale 
≥ $71,000 Lowest 
$56-70,000 Low 
$41-55,000 Moderate 
$26-40,000 Low 
≤ $25,000 Highest 
 
Table 2: Study income vulnerability ranking 
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Colorado Wildfire Risk Assessment  
Since each individual community has its own hazard rating system, the Colorado 
State Forest Service (CSFS) started the 2012 Colorado Wildfire Risk Assessment Project 
(Colorado WRAP 2012). With the completion of the results, the Colorado Wildfire Risk 
Assessment Portal (CO-WRAP) was created by the CSFS. The data includes current risk 
information regarding wildfires across the state of Colorado (Colorado, 2016). The CO-
WRAP is a web mapping application, which provides a comparable, consistent set of 
scientific fire hazard results for use of the Colorado wildfire mitigation and prevention 
planning foundation.  
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Literature Review 
Biophysical Dimensions of Wildfire Risk 
The biophysical dimensions of wildfire risk have been extensively studied since 
the early 1900s, when fire suppression programs dominated United States wildfire policy. 
Important factors of biophysical dimensions include vegetation cover (conditions and fuel 
variety), terrain, weather, and climate. These have historically proven effective in 
predicting several factors that can affect how intense a wildfire will be, as well as the 
probability of a fire occurrence in a given area (Daniel, 2007).  
Wildfire throughout the Colorado Front Range, however, is by no means a 
problem that is solely biophysical, as many other factors contribute to how burns are 
managed and dealt with. Economic investments have included the protection of valuable 
timber resources, (Smokey, 2015). This has stemmed from an increase in the interaction 
between humans and fire prone forest areas, also known as the wildland-urban interface, 
which has naturally led to a change in focus from original forest health and land 
management, to the protection of people, and man-made structures.  
As Thomas Veblen posits in the book, “Historical Environmental Variation in 
Conservation and Natural Resource Management,” many case studies from recent 
historical-ecological research have since shown that forest management implications are 
in need of revision. This is a result of default expectation for forest management prior to 
historical ecology studies, clashing with management implication from historical research  
(Veblen, 2012).  
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The Vulnerability Paradigm 
As wildfires can become natural disasters, the influences that social disruptions 
have on them, and their effects can be studied using a vulnerability perspective, which is 
a recently developed approach for understanding disaster (Cutter, 2010). The 
vulnerability paradigm sees the causes of disaster as internal to the social order of a 
particular area, not external. Natural events such as fires, then, are triggers, and not 
causes for disaster. This approach to conceptualizing wildfires frames the disaster as 
experienced differently by social units, and groups within communities and societies, 
because of vulnerabilities that are socially produced (Collins, 2008). In the case of the 
surrounding areas of Roosevelt National Forest, the Vulnerability Paradigm oversees the 
wildland-urban interface.  
 
Figure 1: Vulnerability Paradigm (O’keefe, Westgate 1976).  
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The wildland-urban interface can also be characterized by social vulnerability, 
which includes incomes, number of housing units, and education levels of individuals and 
families living in and around the WUI. Disability, age, gender, race, and socioeconomic 
status are all additional factors of social vulnerability that are seen in the wildland-urban 
interface (Cutter, 2012). Settlement and migration patterns also increase vulnerability to 
wildfire in the Interface, as higher numbers of people are increasingly moving into land 
shared and characterized as wildland.  
 
Analyzing Vulnerability in the Wildland-Urban Interface 
 The progression of vulnerability in the wildland-urban interface surrounding 
Roosevelt National Forest can be demonstrated using the Pressure and Release Model, 
presented by O’keefe et al (O’keefe, Westgate 1976). This model analyzes three causes 
of what would be characterized as disaster, and for wildfire risk, also determines the 
different hazards that contribute to the three causes. The first stage in the progression is 
appropriately named the root causes, which essentially refers to “global” issues, such as 
group inequalities. These come into play with the extraction and exploitation of 
resources. In the area surrounding Roosevelt National Forest, parts of the land are 
preserved, and not allowed to burn, while other parts are cleared and cut, to allow room 
for housing developments. In 1997, the Land and Resource Management Plan for the 
Arapaho and Roosevelt National Forests and Pawnee National Grassland was revised to 
identify existing conditions, risks, opportunities, and desired future conditions of the 
forest and landscape (Arapaho, 2015). According to Terry Daniel, people in hazard prone 
areas make decisions based on information that is available to them. If the information is 
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incomplete, or of poor quality, people will not fully understand the processes that need to 
be carried out, and as a result, individuals can make irrational decisions regarding 
wildfire practices (Daniel, 2007).  
 The second part of the progression refers to the dynamic pressures, such as the 
lack of social institutions, training, and skills of organizations managing the forests, and 
of the people living in and around the forests. In the case of Roosevelt National Forest, 
this refers to the rapid development occurring in a hazard-prone area. With more people 
and structures moving into what is considered wildland forests, the more pressure is put 
on the ecological system, as only certain parts are allowed to burn, and with manmade 
structures, many sections of forest are now protected for the sake of private property, 
since monetary interest is now involved.  
 The third section of the model refers to unsafe conditions. The Roosevelt and 
Arapaho Basin wildland areas have historically been ecologically self-regulated. When a 
fire starts, it runs its course in the forest, clearing underbrush, and making room for new 
vegetation to grow. The forested areas that people are moving into are quickly becoming 
fragile forested environments, due to them no longer being able to self-regulate; it has 
thrown their natural systems out of balance, which in turn is causing the structures inside 
of these areas to also be vulnerable (Adger, 2006).  
 According to the model, the subsequent wildfires that occur in these areas are 
merely the triggers for disaster, not disasters themselves. Due to the vulnerability 
building up between the root causes, the dynamic pressures, and the unsafe conditions 
commonly seen in the wildland-urban interface, fires that occur have the potential to 
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become disastrous. This can be conceptualized as the hazard paired with the level of 
vulnerability, equaling the overall risk to an area (Adger, 2006).  
 
HRV (Hazard, Risk, Value) Assessment 
 The hazard assessment methodology for the Colorado wildland-urban interface is 
characterized using a combination of hazard, risk, and value dynamics, which layer 
together to create an HRV grid to display areas of high fire risk in the state, and within 
individual counties (Edel, 2008). 
 
 
Figure 2: HRV Assessment (Edel 2008). 
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1. Risk: 
 The risk factor of the HRV Assessment refers to the probability of ignition. This 
includes areas of high lightning strike occurrences, in correspondence with existing road 
and railway buffers (Edel, 2008). 
 
Table 3a: HRVA Reclass value related to density (Edel 2008). 
2. Hazard: 
 The hazard layer of the HRV Assessment also takes into account vegetative and 
topographical features, which affect the rate of spread, and the possible intensity of a land 
fire. These features include: 
a. Slope  
b. Aspect 
c. Fuels 
 
    
    
    
Table 3: B) HRVA slope% related to reclass value 
C) HRVA Aspect related to reclass value (Edel 2008) 
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3. Values: 
 
The values section of the HRV Assessment involves human-made or natural 
elements of the ecosystem that have social and monetary value. These values include 
housing density, lives, and property.  
 
Table 3d: Housing density related to reclass value (Edel 2008) 
 
4. Non-Flammable Areas Mask: 
 An additional section that accounts for areas in which land fire cannot occur, are 
water and rock areas. If an area does not have significant enough vegetation to support a 
fire, it is added to the non-flammable list. A fire hazard value of zero is shown for these 
areas (Edel, 2008). 
 
Economic and Policy Implications 
Over the past two decades, the National Forest Service has seen an upward trend 
in the number of acres burned by wildfires. These upward trends have been matched by 
growth in wildfire suppression costs, disaster assistance, and economic losses (Daniel, 
2007). This is due to factors such as costs of wildfire suppression losses and costs within 
the wildland-urban interface, as well as by forest mitigation policies in these areas. 
Another contributing factor to the increased cost is an increase in wealth, which 
correlates to an increase in the values of real estate in forested areas. Since there is higher 
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loss potential risk to real estate with higher value, the federal government is forced to 
spend more money in order to mitigate the areas around the homes, and to provide any 
assistance needed for losses of homes or structures (Daniel, 2007).  
 Policy makers see the upward trend of matched fire suppression and economic 
loss trends troublesome, as the social attitude that dominates communities living in the 
wildland-urban interface is that the federal government should be required to be 
accommodating and cooperative when providing relief for victims after the event of a 
wildfire. This attitude has been historically common, even among those who do not 
invest in forest fire mitigation practices or purchase fire/hazard insurance before the event 
of a wildfire. Because homeowners and communities hold this belief, they are less likely 
to engage in fire mitigation practices, or invest in insurance policies that would protect 
them in the aftermath of a wildfire, because they are under the impression that they will 
be compensated by the federal government regardless (Wise, 2007) 
 
Wildfire Risk 
 Evaluating the land fire hazard risk can be imperative to keeping a wildland-urban 
interface community and its surrounding forested area safe. Wildfire risk and mitigation 
strategy development is assessed using spatially explicit burn probability modeling, in 
which the burned areas studied are primarily composed of highly valued resources and 
assets (HRVA). In order to assess hazard risk, information is gathered for areas where 
land fires are likely to develop. This information includes the intensity at which fires are 
likely to occur, and with what impacts to highly valued resources and assets (HRVA) 
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(Thompson, 2013). To protect HRVAs, wildfire risk analysis seeks to answer several 
questions: 
 How large do fires have potential to grow? 
 Which HRVAs have the greatest exposure to wildfire hazard? 
 What are the likely effects to HRVAs of fire at different intensity levels? 
 Where could fires cause harm/damage, and do they have potential to lead to 
benefits? 
 How is the wildfire risk distributed across the landscape? 
 Which areas are more likely to experience loss, how much loss, and to what 
HRVAs? 
(Scott, 2013).  
 
 
Community Hazard Assessments: 
 Most communities in the four counties (Larimer, Boulder, Gilpin, and Grand) of 
the Roosevelt National Forest have developed their own Community Wildfire Protection 
Plans, which extensively cover information regarding fire statistics, hazard ratings, 
historical data, and hazard mitigation recommendations. Most communities assign 
different zones a hazard rating ranging from “low” to “extreme.” Typically, each 
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individual community plan uses a different method and selection of criteria to assess the 
community hazard risk.  
 Communities are not typically compared, except for those within the same fire 
protection districts, and relative hazard ratings of communities across districts are not 
identified. For the sake of replication and validity, the Community Wildfire Protection 
Plans will not be used to identify fire risk vulnerability in this study.  
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Data 
SoVI Index 
1. SoVI Score (42): The score using SoVI® with 42 variables. This calculation 
includes built environment variables. 
2. National Percentile (42): Where the county's SoVI 42 score ranks in comparison 
with the rest of the nation. For example: Richland County, SC's SoVI® 42 score 
is higher than 64.4% (.644 x 100) of the nation.  
(Cutter, 2013).  
Social Vulnerability Score by County 
State County SoVI Score (42) Nat’l Percentile ID 
Colorado Boulder -3.20367 0.076 249 
Colorado Larimer -6.63317 0.008 277 
Colorado Grand -9.86382 0.001 267 
Colorado Gilpin -9.24956 0.002 266 
Table 4: SOVI Score by county based on (Cutter 2013). 
 
Census Town/City Data 
Town Pop 
Housing Units 
(Total) Median Income 
Poverty Rate 
(Individuals 
below poverty 
level) Zip code County 
Jamestown 274 129 $51,875 5.30% 80455 Boulder County 
Ward 150 85 $68,333 5.60% 80481 Boulder County 
Estes Park 5,858 4,227 56,236 4.10% 80517 Larimer County 
Red Feather 
Lakes (CDP) 343 1,033 $33,000 0.00% 80454 Larimer County 
Grand Lake 471 1,015 $41,389 6.50% 80447 Grand County 
Fraser 1,224 990 41,250 11.90% 80442 Grand County 
Central City 663 513 $45,147 11.20% 80427 Gilpin County 
Coal Creek (CDP) 2,400 1,033 $94,773 0.70% 81221 Gilpin County 
Table 5: Socioeconomic data including median annual income for 8 WUI communities 
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CO-WRAP 
Wildfire risk represents the possibility of loss or harm occurring from a wildfire, 
and is the primary focus and output of the Colorado Wildfire Risk Assessment. The risk 
level results from the combination of the Wildfire Threat and the Wildfire Effects 
assessment data. This combines the likelihood of a fire occurring (threat), with the areas 
most likely to be impacted by a fire (effects), which when correlated, provides a single 
measure of wildfire risk.  
The Fire Effects component is comprised of how values are impacted by inputs. 
The purpose is to identify areas with important values and assets that have potential to be 
adversely impacted by wildfire. Fire Effects inputs include: forest assets, riparian assets 
(areas between land and rivers/streams), drinking water value layers, and where people 
live. 
Wildfire Threat combines a number of landscape characteristics, which include 
surface and canopy fuels, resultant fire behavior, historical fire occurrence, terrain 
conditions, and percentile weather derived from historical weather observations. In the 
Colorado Wildfire Risk Assessment, the wildfire threat is measured using the Fire Threat 
Index (FTI), which correlates the probability of an acre igniting (fire occurrence) with the 
expected fire size, based on the rate of spread (Colorado, 2015).  
The scale of data of the wildfire risk map is derived at a 30-meter resolution, 
which is consistent with the accuracy of the LANDFIRE surface fuels dataset. 
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Colorado Community Wildfire Risk Assessment  
Boulder County Wildfire Risk Assessment Maps 
Jamestown 
       
 
Figure 3: Jamestown Wildfire Risk Map 
 
 
 
 
 
 
 
Table 6a: Jamestown Overall Fire Risk 
 Wildfire Risk Class Acres Percent 
 
Non-Burnable 0 0.0 % 
 
Lowest Risk 0 0.0 % 
 
Low Risk 5 0.7 % 
 
Moderate Risk 489 78.5 % 
 
High Risk 130 20.8 % 
 
Highest Risk 0 0.0 % 
 
Total 623 100.0 % 
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Table 6b: Jamestown Wildfire Risk Table 
 
 
 
 
 
 
 
 
Table 6c: Jamestown Wildfire Threat 
 Wildfire Threat Class Acres Percent 
 Non-Burnable 0 0.0 % 
 Lowest Threat 0 0.0 % 
 Low Threat 0 0.0 % 
 Moderate Threat 177 28.4 % 
 High Threat 447 71.6 % 
 Highest Threat 0 0.0 % 
 Total 623 623 
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Ward 
 
Figure 4: Ward Wildfire Risk Map 
 
 
 
 
 
 
Table 7a: Ward Overall Fire Risk  
 
 
 Wildfire Risk Class Acres Percent 
 Non-Burnable 0 0.0 % 
 Lowest Risk 589 100.0 % 
 Low Risk 0 0.0 % 
 Moderate Risk 0 0.0 % 
 High Risk 0 0.0 % 
 Highest Risk 0 0.0 % 
 Total 589 100.0 % 
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Ward Wildfire Risk 
 
Table 7b: Ward Wildfire Risk Table 
 
 
 
 
 
 
 
Table 7c: Ward Wildfire Threat 
 
 Wildfire Threat Class Acres Percent 
 Non-Burnable 49 8.3 % 
 Lowest Threat 540 91.7 % 
 Low Threat 0 0.0 % 
 Moderate Threat 0 0.0 % 
 High Threat 0 0.0 % 
 Highest Threat 0 0.0 % 
 Total 589 589 
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Larimer County Wildfire Risk Assessment Maps 
Estes Park 
 
Figure 5: Estes Park Wildfire Risk Map 
 
 
 
 
 
 
 
Table 8a: Estes Park Overall Fire Risk 
 Wildfire Risk Class Acres Percent 
 Non-Burnable 135 1.8 % 
 Lowest Risk 5,131 67.2 % 
 Low Risk 1,317 17.3 % 
 Moderate Risk 919 12.0 % 
 High Risk 129 1.7 % 
 Highest Risk 0 0.0 % 
 Total 7,632 100.0 % 
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Estes Park Wildfire Risk 
 
Table 8b: Estes Park Wildfire Risk Map 
 
 
 
 
 
 
 
Table 8c: Estes Park Wildfire Threat 
 Wildfire Threat Class Acres Percent 
 Non-Burnable 1,612 21.1 % 
 Lowest Threat 4,962 65.0 % 
 Low Threat 53 0.7 % 
 Moderate Threat 816 10.7 % 
 High Threat 189 2.5 % 
 Highest Threat 0 0.0 % 
 Total 7,632 7,632 
Fire Vulnerability 
 
 29 
Red Feather Lakes CDP 
 
Figure 6: Red Feather Lakes Wildire Risk Map 
 
 
 
 
 
 
 
 
Table 9a: Red Feather Lakes Overall Fire Risk 
 Wildfire Risk Class Acres Percent 
 Non-Burnable 225 5.0 % 
 Lowest Risk 3,452 76.9 % 
 Low Risk 771 17.2 % 
 Moderate Risk 43 1.0 % 
 High Risk 0 0.0 % 
 Highest Risk 0 0.0 % 
 Total 4,491 100.0 % 
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Red Feather Lakes CDP Wildfire Risk 
 
Table 9b: Red Feather Lakes CDP Wildfire Risk Map 
 
 
 
 
 
 
 
 
Table 9c: Red Feather Lakes CDP Wildfire Threat 
 Wildfire Threat Class Acres Percent 
 Non-Burnable 336 7.5 % 
 Lowest Threat 4,011 89.3 % 
 Low Threat 30 0.7 % 
 Moderate Threat 114 2.5 % 
 High Threat 0 0.0 % 
 Highest Threat 0 0.0 % 
 Total 4,491 4,491 
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Grand County Wildfire Risk Assessment Maps 
Grand Lake 
 
Figure 7: Grand Lake Wildfire Risk Map 
 
 
 
 
 
 
 
Table 10a: Grand Lake Overall Fire Risk 
 Wildfire Risk Class Acres Percent 
 Non-Burnable 44 4.1 % 
 Lowest Risk 991 91.3 % 
 Low Risk 51 4.7 % 
 Moderate Risk 0 0.0 % 
 High Risk 0 0.0 % 
 Highest Risk 0 0.0 % 
 Total 1,086 100.0 % 
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Grand Lake Wildfire Risk 
 
Table 10b: Grand Lake Wildfire Risk Map 
 
 
 
 
 
 
 
Table 10c: Grand Lake Wildfire Threat 
 
 Wildfire Threat Class Acres Percent 
 Non-Burnable 332 30.6 % 
 Lowest Threat 754 69.4 % 
 Low Threat 0 0.0 % 
 Moderate Threat 0 0.0 % 
 High Threat 0 0.0 % 
 Highest Threat 0 0.0 % 
 Total 1,086 1,086 
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Fraser 
 
Figure 8: Fraser Wildfire Risk Map 
 
 
 
 
 
 
 
 
Table 11a: Fraser Overall Fire Risk 
 Wildfire Risk Class Acres Percent 
 Non-Burnable 21 0.9 % 
 Lowest Risk 2,279 99.1 % 
 Low Risk 0 0.0 % 
 Moderate Risk 0 0.0 % 
 High Risk 0 0.0 % 
 Highest Risk 0 0.0 % 
 Total 2,300 100.0 % 
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Fraser Wildfire Risk 
 
Table 11b: Fraser Wildfire Risk Map 
 
 
 
 
 
 
 
Table 11c: Fraser Wildfire Threat 
 
 Wildfire Threat Class Acres Percent 
 Non-Burnable 373 16.2 % 
 Lowest Threat 1,927 83.8 % 
 Low Threat 0 0.0 % 
 Moderate Threat 0 0.0 % 
 High Threat 0 0.0 % 
 Highest Threat 0 0.0 % 
 Total 2,300 2,300 
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Gilpin County Wildfire Risk Assessment Maps 
Central City 
 
Figure 9: Central City Wildfire Risk Map 
 
 
 
 
 
 
 
Table 12a: Central City Overall Fire Risk 
 Wildfire Risk Class Acres Percent 
 Non-Burnable 30 2.6 % 
 Lowest Risk 874 75.5 % 
 Low Risk 254 21.9 % 
 Moderate Risk 0 0.0 % 
 High Risk 0 0.0 % 
 Highest Risk 0 0.0 % 
 Total 1,157 100.0 % 
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Central City Wildfire Risk 
 
Table 12b: Central City Wildfire Risk Map 
 
 
 
 
 
 
 
 
Table 12c: Central City Wildfire Threat 
 Wildfire Threat Class Acres Percent 
 Non-Burnable 67 5.8 % 
 Lowest Threat 1,090 94.2 % 
 Low Threat 0 0.0 % 
 Moderate Threat 0 0.0 % 
 High Threat 0 0.0 % 
 Highest Threat 0 0.0 % 
 Total 1,157 1,157 
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Coal Creek (CDP) 
 
Figure 10: Coal Creek CDP Wildfire Risk Map 
 
 
 
 
 
 
 
Table 13a: Coal Creek CDP Overall Fire Risk 
 
 Wildfire Risk Class Acres Percent 
 Non-Burnable 0 0.0 % 
 Lowest Risk 183 11.7 % 
 Low Risk 417 26.8 % 
 Moderate Risk 487 31.2 % 
 High Risk 471 30.2 % 
 Highest Risk 0 0.0 % 
 Total 1,558 100.0 % 
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Coal Creek CDP Wildfire Risk 
 
Table 13b: Coal Creek CDP Wildfire Risk Map 
 
 
 
 
 
 
 
 
Table 13c: Coal Creek CDP Wildfire Threat 
 
 Wildfire Threat Class Acres Percent 
 Non-Burnable 74 4.7 % 
 Lowest Threat 320 20.5 % 
 Low Threat 38 2.4 % 
 Moderate Threat 500 32.1 % 
 High Threat 405 26.0 % 
 Highest Threat 222 14.3 % 
 Total 1,558 1,558 
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Colorado Community Wildfire Risk Tables 
 
 
Community Wildfire Risk By County 
Town County  Fire Risk Level 
Jamestown Boulder 100% moderate to 
high risk 
Ward Boulder 100% Lowest risk 
Estes Park Larimer 84% low-lowest risk 
12% moderate risk 
Red Feather Lakes Larimer 99% ≤ Low risk 
1% Moderate Risk 
Grand Lake Grand 100% Low risk and 
below 
Fraser Grand 100% Lowest risk 
and below 
Central City  Gilpin 100% Low risk and 
below 
Coal Creek Gilpin 62% Mod-high risk 
38% Low-lowest risk 
Table 14: Community wildfire risk (in order of county) 
 
 
Community Wildfire Risk by Order (Low  High) 
Town County Fire Risk Level 
Fraser Grand 100% ≤ Lowest risk  
Ward Boulder 100% Lowest risk 
Central City Gilpin 100% ≤ Low risk 
Grand Lake Grand 100% ≤ Low risk 
Red Feather Lakes  Larimer 99% ≤ Low risk 
Estes Park Larimer 84% Low-lowest risk 
Coal Creek Gilpin 62% Mod-high risk 
38%Low-lowest risk 
Jamestown Boulder 100% Moderate-
high risk 
Table 15: Community wildfire risk ranked lowest to highest 
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Fire Vulnerability Levels 
 
 
 
Figure 11: CO-WRAP Fire risk level rating (Colorado 2016). 
 
 
 
Income Vulnerably Levels 
 
Income Vulnerability Scale 
≥ $71,000 Lowest 
$56-70,000 Low 
$41-55,000 Moderate 
$26-40,000 High 
≤ $25,000 Highest 
 
Table 2: Income vulnerability level rating 
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Income Vulnerability by Community 
Town County County 
SoVI 
County 
Median 
Income 
Town 
Median 
Income 
Numerical 
Difference 
Jamestown Boulder -3.203 $69,407 $51,875 -$17,532 
Ward Boulder -3.203 $69,407 $68,333 -$1,074 
Estes Park Larimer -6.633 $58,844 $56,236 -$2,608 
RF Lakes Larimer -6.633 $58,844 $33,000 -$25,844 
Grand 
Lake 
Grand -9.863 $64,109 $41,389 -$22,720 
Fraser Grand -9.863 $64,109 $41,250 -$22,859 
Central 
City 
Gilpin -9.249 $65,851 $45,147 -$20,704 
Coal Creek Gilpin -9.249 $65,851 $94,773 $28,922 
Table 16: county and community income levels and numerical difference 
 
County Median Income Vulnerability Level 
County Income Vulnerability Based on 
Income 
Boulder $69,407 Low 
Gilpin $65,851 Low 
Grand $64,109 Low 
Larimer $58,855 Low 
Table 17: county income vulnerability levels 
 
Community Median Income Vulnerability Level 
Town Income Vulnerability Based on 
Income 
RF Lakes CDP $33,000 High 
Fraser $41,250 Moderate 
Grand Lake $41,389 Moderate 
Central City $45,147 Moderate 
Jamestown $51,875 Moderate 
Estes Park $56,236 Low 
Ward $68,333 Low 
Coal Creek CDP $94,773 Lowest 
Table 18: Community income vulnerability level 
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Analysis 
 
Analysis Steps: 
 
1. Identify the County median annual income, and whether it negatively or positively 
correlates with vulnerability. From its level of vulnerability, classify whether it 
indicates lowest, low, moderate, high, or highest vulnerability levels based on the 
income criteria. 
 
2. Identify the community median annual income, and whether it negatively or 
positively correlates with vulnerability. From its level of vulnerability, classify 
whether it indicates lowest, low, moderate, high, or highest vulnerability levels 
based on the income criteria. 
 
3. Identify the wildfire risk level, and what percent of land is in each risk category. 
 
4. Isolate the numerical median annual income difference between the County and 
the community being analyzed, and Identify whether the community and the County 
have the same or different level of vulnerability based on income. Explain whether 
this level of vulnerability is reflected in the wildfire risk data or not and distinguish 
whether the level of income vulnerability is reflected in the wildfire risk category.  
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Wildfire Risk and Income Vulnerability Analysis 
 
Boulder County 
 
Ward: 
 
1. The Boulder County median annual income is $64,407, which negatively 
correlates with vulnerability, indicating a low level of income vulnerability, as it falls 
between $56-70,000. 
2. The community median annual income for Ward, Colorado is $68,333, which 
negatively correlates with vulnerability, and therefore indicates a low level of 
income vulnerability, as it falls between $56-70,000.  
3. The wildfire risk level for Ward is 100% in the lowest risk category. 
4. Based on income, both Ward and Boulder County have the same low vulnerability 
level, with incomes between $56-70,000. This low-income vulnerability level is 
reflected in the wildfire risk data, falling in the same low fire risk level category. 
 The numerical median annual income difference between Boulder County and 
Ward is $1,074. 
The income levels for Ward and Boulder County suggest that Ward should have a 
low level of vulnerability, which correlates with its 100% low fire risk levels. The 
correlating income vulnerability level and fire risk levels suggest that income levels 
do play a role in the fire risk level of Ward, Colorado. 
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Jamestown: 
1. The Boulder County median annual income is $64,407, which negatively 
correlates with vulnerability.  The income is between $56-70,000, therefore 
indicating a low level of income vulnerability. 
2. The community median annual income for Jamestown, Colorado is $51,875, which 
is between $41-55,000, indicating a moderate level of income vulnerability  
3. The wildfire risk level for Jamestown is 100% in the moderate to high-risk 
categories. (This is the highest fire risk seen in any of the communities). 
4. Based on income, Boulder County and Jamestown have different levels of 
vulnerability, with Jamestown falling in the moderate risk level category, and 
Boulder County in the low risk category. The moderate-income vulnerability level is 
reflected in the wildfire risk data, with Jamestown having a moderate to high fire 
risk, which correlates with moderate level of income vulnerability, relatively lower 
than the county vulnerability.  
The numerical median annual income difference between Boulder County and 
Jamestown is -$17,532. 
The income levels for Jamestown and Boulder County suggest that Jamestown 
should have a moderate level of vulnerability, which correlates with its moderate-
high fire risk levels. This suggests that income levels do play a role in the fire risk 
level of Jamestown, Colorado.  
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Boulder County Results: 
The county SoVI score and county income level for Boulder County do not 
reflect the community level vulnerability, and subsequent fire risk within the 
County. In the case of Jamestown, people with lower incomes relative to the county 
income are living in areas prone to higher fire risk, in the moderate-high categories. 
In Ward, people with incomes in the low risk category are living in areas with low 
fire risk. This variation in community fire risk suggests that the income SOVI Score 
for Boulder County does not reflect the individual vulnerability for the communities 
within it.  
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Gilpin County: 
 
Central City: 
 
1. The Gilpin County median annual income is $65,851, which negatively correlates 
with vulnerability. The income is between $56-70,000, therefore indicating a low 
level of income vulnerability. 
2. The community median annual income for Central City, Colorado is $45,147, 
which is between $41-55,000, indicating a moderate level of income vulnerability.  
3. The Wildfire risk level for Central City is 100% ≤ the low risk category. 
4. Based on income, Gilpin County and Central City have different levels of 
vulnerability, with Central City falling in the moderate risk level category, and Gilpin 
County in the low risk category. This variation of income vulnerability is not 
reflected in the wildfire risk data, because Central City has ≤ to low fire risk, which 
does not correlate with its higher level of income vulnerability relative to its county 
vulnerability. 
The numerical median annual income difference between Gilpin County and Central 
City is -$20,704.  
The income levels for Central City and Gilpin County suggest that Central City 
should have a moderate level of vulnerability, however, its fire risk levels are low, 
which suggests that income levels do not play a large role in the fire risk level of 
Central City, Colorado.  
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Coal Creek CDP: 
1. The Gilpin County median annual income is $65,851, which negatively correlates 
with vulnerability. The income is between $56-70,000, therefore indicating a low 
level of income vulnerability. 
2. The community median annual income for Coal Creek CDP is $95,773, which is 
≥$71,000, indicating the lowest level of income vulnerability.  
3. The wildfire risk level for Coal Creek CDP is 62% in the moderate to high-risk 
categories, and 38% in the low to lowest risk categories.  
4. Based on income, Gilpin County and Coal Creek CDP have different levels of 
vulnerability, with Coal Creek CDP falling in the lowest risk category, and Gilpin 
County in the low risk category. The income vulnerability difference between Gilpin 
County and Coal Creek CDP is not reflected in the wildfire risk data, because Coal 
Creek CDP has 62% of its land in the moderate to high fire risk categories, which 
does not correlate with Coal Creek’s lowest level of income vulnerability, relative to 
its county vulnerability.  
The numerical median annual income difference between Gilpin County and Coal 
Creek CDP is $28,922. 
 The income levels for Coal Creek CDP and Gilpin County suggest that Coal 
Creek CDP should have the lowest level of vulnerability, however, its fire risk levels 
are over 62% in the moderate to high-risk range. The difference between income 
vulnerability and fire risk suggests that income levels do not play a significant role 
in the fire risk level of Coal Creek CDP. 
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Gilpin County Results: 
The county SOVI Score and county income level for Gilpin County does not 
reflect the community level of vulnerability, and subsequent fire risk within the 
county.  
In Coal Creek CDP, People with higher incomes in the low vulnerability 
category relative to the County average are living in areas with high fire risk 
potential. In Central City, people with lower incomes and higher vulnerability 
relative to the County average are living in areas with low fire risk potential, in the 
100% low risk category. The variation in community income vulnerability and fire 
risk levels demonstrates that the county SoVI Score for Gilpin County does not 
reflect the community level vulnerability and subsequent fire risk within Gilpin 
County.  
In Central City, people with incomes in the moderate risk category are living 
in areas with 100% of land ≤ the low fire risk category, which suggests that that the 
income SOVI Score for Gilpin County does not reflect the individual vulnerability of 
the communities within it the county.  
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Grand County 
 
Fraser: 
 
1. The Grand County median annual income is $64,109, which negatively correlates 
with vulnerability. The income is between $56-70,000, therefore indicating a low 
level of income vulnerability. 
2. The community median annual income for Fraser, Colorado is $41,250, which is 
between $41-55,000, indicating a moderate level of income vulnerability.  
3. The wildfire risk level for Fraser is 100% ≤ the lowest risk category. 
4. Based on income, Grand County and Fraser have different levels of vulnerability, 
with Fraser falling in the moderate risk level category, and Grand County in the low 
risk category. The difference in income vulnerability between county and 
community is not reflected in the wildfire risk data, because Fraser has 100% ≤ 
lowest fire risk, which does not correlate with its higher level of income 
vulnerability relative to its county vulnerability. 
The numerical median annual income difference between Grand County and Fraser 
is -$22,859. 
The income levels for Fraser and Grand County suggest that Fraser should have a 
higher level of vulnerability (in the moderate category), however, its fire risk levels 
are in the lowest category. The varying income vulnerability and fire risk levels 
suggests that income levels do not play a large role in the fire risk level of Fraser, 
Colorado.  
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Grand Lake: 
1. The Grand County median annual income is $64,109, which negatively correlates 
with vulnerability. The income is between $56-70,000, therefore indicating a low 
level of income vulnerability. 
2. The community annual median income for Grand Lake, Colorado is $41,389, 
which is between $41-55,000, indicating a moderate level of income vulnerability. 
3. The wildfire risk level for Grand Lake is 100% ≤ the low risk category. 
4. Based on income, Grand County and Grand Lake have different levels of 
vulnerability, with Grand Lake falling in the moderate risk level category, and Grand 
County in the low risk category. This variation of income vulnerability and fire risk 
is not reflected in the wildfire risk data, because Grand Lake has 100% of its land ≤ 
to the low risk category, which does not correlate with its higher level of income 
vulnerability relative to its county vulnerability.  
The numerical annual median income difference between Grand County and Grand 
Lake is -$22,720. 
The income levels for Grand Lake and Grand County suggest that Grand Lake should 
have a higher level of vulnerability (in the moderate category), however, its fire risk 
levels are in the low category, which suggests that income levels do not play a large 
role in the fire risk level of Grand Lake, Colorado.  
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Grand County Results: 
 
The county SOVI Score and county income level for Grand County does not 
reflect the community level vulnerability, and subsequent fire risk within the 
county.  
 In Fraser, people with moderate incomes and higher vulnerability relative to 
the County average are living in areas with the lowest fire risk potential. 
In Grand Lake, people with moderate incomes and higher vulnerability relative to 
the County average are living in areas with low fire risk potential. The community 
difference of income vulnerability and fire risk demonstrates that the County SOVI 
Score and vulnerability level for Grand County does not reflect the community level 
vulnerability and subsequent fire risk within the county. 
  In Grand County, People with moderate incomes are living in areas in the low 
to lowest fire risk category, which suggests that the county SoVI Score for Grand 
County does not reflect the individual vulnerability level for the communities within 
the county.   
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Larimer County 
Estes Park 
1. The Larimer County median annual income is $58,855, which negatively 
correlates with vulnerability.  The income is between $56-70,000, therefore 
indicating a low level of income vulnerability.  
2. The community annual median income for Estes Park is $56,236, which 
negatively correlates with vulnerability, and therefore indicates a low level of 
income vulnerability, as it falls between $56-70,000.  
3. The wildfire risk level for Estes Park is 84% in the low to lowest risk category, 
and 12% in the moderate risk category.  
4. Based on income, Larimer County and Estes Park have the same low vulnerability 
level, which incomes between $56-70,000, which is reflected in the wildfire risk 
data, by falling in the same low risk level category. 
The numerical annual median income difference between Larimer County and Estes 
Park is -$2,608. 
The income levels for Estes Park and Larimer County suggest that Estes Park should 
have a low level of vulnerability (in the low category), which correlates with 84% of 
its land ≤ the low fire risk category. The correlation between income vulnerability 
and fire risk level suggests that income levels do play a role in the fire risk level of 
Estes Park, Colorado.  
 
 
 
Fire Vulnerability 
 
 53 
Red Feather Lakes CDP: 
1. The Larimer County median annual income is $58,855, which negatively 
correlates with vulnerability.  The income is between $56-70,000, therefore 
indicating a low level of income vulnerability.  
2. The community annual median income for Red Feather Lakes CDP is $33,000, 
which positively correlates with vulnerability. The income is between $26-40,000, 
indicating a high level of income vulnerability.  
3. The wildfire risk level for Red Feather Lakes CDP is 99% ≤ the low risk category.  
4.Based on income, Larimer County and Red Feather Lakes CDP have different levels 
of vulnerability, with Red Feather Lakes falling in the high-risk level category, and 
Larimer County in the low risk level of vulnerability. This difference in income 
vulnerability is not reflected in the wildfire risk data because Red Feather Lakes has 
99% of its land in the low fire risk category, which does not correlate with its lower 
category of income, and higher category of vulnerability.  
The numerical annual median income difference between Larimer County and Red 
Feather Lakes CDP is -$25,844. 
The income levels for Red Feather Lakes CDP and Larimer County suggest that Red 
Feather Lakes should have a high level of vulnerability, however, its fire risk levels 
are low. This suggests that income levels do not play a significant role in the fire risk 
level of Red Feather Lakes CDP.   
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Larimer County Results: 
The County SOVI Score and county income level for Larimer County does not 
reflect the community level of vulnerability, and subsequent fire risk within the 
county.  
In Estes Park, people with moderate levels of income in the low risk category 
are living in areas with low fire risk potential, with 84% in the low fire risk category. 
This demonstrates that the county SOVI Score for Larimer County does reflect the 
community level of vulnerability in Estes Park. 
In Red Feather Lakes CDP, people with lower levels of income in the high-
income risk category are living in areas with 99% of the land in the low fire risk 
category. This difference in income vulnerability and fire risk demonstrates that the 
county SOVI Score does not reflect the community level of vulnerability for Red 
Feather Lakes.  
 In Larimer County, people with high-income vulnerability levels are living in 
areas with a low fire risk level, which suggests that the county SOVI Score and 
income levels for Larimer County do not reflect the individual vulnerability level for 
the communities within the county.  
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Income Level Role in Fire Risk 
County Community County 
Income 
Vulnerability 
Level 
Comm. 
Income 
Vulnerability 
Level 
Fire Risk 
Level 
Do 
Income 
levels  
Play sig. 
role in 
fire risk? 
Boulder Ward Low 
 
Low Lowest Yes 
Jamestown Low Moderate Mod-High Yes 
Gilpin Central City Low Moderate Low No 
Coal Creek Low Lowest Mod-High No 
Grand Fraser Low Moderate Lowest No 
Grand Lake Low Moderate Low No 
Larimer Estes Park Low Low Low-
Lowest 
Yes 
RF Lakes  Low High Low No 
Table 19: Income vulnerability level role in fire risk 
This table shows the relationship between county and community levels of income 
and wildfire risk  
 
County Versus Community Vulnerability 
County Community County 
Income 
Vulnerability 
Level 
Comm. 
Income 
Vulnerability 
Level 
Does County 
SOVI Income 
Vulnerability 
reflect comm. 
Level 
vulnerability? 
Boulder Ward Low Low Yes 
Jamestown Low Moderate No 
Gilpin Central City Low Moderate No 
Coal Creek Low Lowest No 
Grand Fraser Low Moderate No 
Grand Lake Low Moderate No 
Larimer Estes Park Low Low Yes 
RF Lakes Low High No 
Table 20: County versus community income vulnerability  
This table shows whether the county income vulnerability level reflects the 
community income vulnerability level 
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Discussion 
 
This study sought to answer whether varying household income levels play a 
significant role in the wildfire risk of Colorado wildland-urban interface 
communities. In the approach to answering this question, it was identified whether 
the county level of income vulnerability reflected the community level of income 
vulnerability of the eight individual WUI communities studied. 
Overall, I found that out of the eight communities studied, only two (25%) of 
the community income vulnerability levels reflected their county income 
vulnerability level, and six (75%) communities did not reflect their county’s level of 
income vulnerability. Further, I found that from the eight communities studied, 
three (37.5%) suggest that their income levels play a significant role in their level of 
fire risk, while five (62.5%) suggest that income levels do not play a significant role 
in their level of fire risk.  
County Community County 
Income 
Vulnerability 
Level 
Comm. 
Income 
Vulnerability 
Level 
Fire Risk 
Level 
Do 
Income 
levels  
Play sig. 
role in 
fire risk? 
Boulder Ward Low 
 
Low Lowest Yes 
Jamestown Low Moderate Mod-High Yes 
Gilpin Central City Low Moderate Low No 
Coal Creek Low Lowest Mod-High No 
Grand Fraser Low Moderate Lowest No 
Grand Lake Low Moderate Low No 
Larimer Estes Park Low Low Low-
Lowest 
Yes 
RF Lakes  Low High Low No 
Table 19: This figure illustrates the relationship between the county and 
community income vulnerability levels, and the fire risk level of each community.  
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Personal wealth is measured by per capita income, and accounts for 12.4% of 
vulnerability variance in the Social Vulnerability Index (SOVI), with a 0.87 positive 
correlation to vulnerability. From the level of fire risk and income level variation, 
this study indicates that average household income levels do not largely contribute 
to the wildfire risk level of communities within the WUI. Additionally, it is 
recognized that the county vulnerability level as designated by the SOVI Index does 
not reflect the level of income vulnerability or fire risk level of the communities 
within the counties. Each County (Boulder, Gilpin, Grand, and Larimer), has a SOVI 
score below 1 in the national percentile, which places the four counties in the 
bottom 20% of vulnerability in the nation, indicating the lowest levels of 
vulnerability. Based on income levels, 100% of the four counties have levels of 
income vulnerability in the low category; however, at the community level, 50% of 
communities have income vulnerability levels in the moderate category, with 1 
(12.5%) community having income vulnerability in the high category. The 
remaining 3 (37.5%) communities have income vulnerability in the low category.  
However, the study suggests that although the income vulnerability levels 
are different from county to community, the fire risk level is not impacted, as 75% of 
communities have a fire risk level that reflects their county level of low 
vulnerability.  
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County Community County 
Income 
Vulnerability 
Level 
Comm. 
Income 
Vulnerability 
Level 
Does County 
SOVI Income 
Vulnerability 
reflect comm. 
Level 
vulnerability? 
Boulder Ward Low Low Yes 
Jamestown Low Moderate No 
Gilpin Central City Low Moderate No 
Coal Creek Low Lowest No 
Grand Fraser Low Moderate No 
Grand Lake Low Moderate No 
Larimer Estes Park Low Low Yes 
RF Lakes Low High No 
Table 20: This table shows the relationship between the county vulnerability level, 
and the community vulnerability level.  
 
This study identified two outlying communities, Jamestown from Boulder 
County, and Coal Creek CDP from Gilpin County. Both counties are in the category of 
low-income vulnerability, with median incomes between $56-70,000. Jamestown 
fell in the moderate-income vulnerability category with a median annual income of 
$51,875. It’s fire risk levels were the highest of the eight communities, with 100% of 
its land in the moderate-high risk category. Jamestown’s neighboring community, 
Ward, matches Boulder County in the low-income vulnerability category, with an 
income between $56-70,000. Ward’s fire risk levels reflect that category with 100% 
of its land in the lowest fire risk category. 
Coal Creek CDP, which is in Gilpin County has the lowest income 
vulnerability level of the eight communities studied, with a median annual income of 
$94,773, which is ≥$71,000. This income vulnerability level is a category lower than 
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the Gilpin County income vulnerability level, which is in the low category. The fire 
risk levels for Coal Creek CDP is 62% in the moderate-high risk category, and 38% 
in the low-lowest risk category. Coal Creek’s neighboring community, Central City, 
also does not match the low-income vulnerability level of Gilpin County, as it has a 
median annual income of $45,147, placing it in the moderate-income vulnerability 
category. Central City’s fire risk levels do not reflect its moderate-income 
vulnerability, with 100% of its land ≤ the low fire risk category.  
The two outlying community cases do not reflect the majority of the study 
results, which suggest that income vulnerability levels do not play a significant role 
in the fire risk levels of a community, nor does the county level of income 
vulnerability reflect the community level of vulnerability of the eight wildland-
urban interface communities studied.  
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Conclusion 
In conclusion, I found that income vulnerability levels do not play a 
significant role in the wildfire risk levels of communities in the Roosevelt National 
Forest wildland-urban interface, due to 62.5% of the eight communities having a 
wildfire risk level that does not match the income vulnerability level of the 
community, with only 37.5% of the communities having matching wildfire risk 
levels and income vulnerability levels. From the level of fire risk and income level 
variation, average household income levels do not largely contribute to the wildfire 
risk level of communities within the wildland-urban interface. 
Further, I found that communities in the Roosevelt National Forest wildland-
urban interface do not have income vulnerability levels that match the income 
vulnerability of their counties. This can be suggested by each of the counties in the 
study (Boulder, Gilpin, Grand, and Larimer), having a SOVI Score below 1, placing 
them in the low vulnerability category. However, only 3 (37.5) of the communities 
studied (Ward, Estes Park, and Coal Creek) have matching low levels of income 
vulnerability, while 50% of the communities have moderate levels of income 
vulnerability, and 12.5% had a high level of income vulnerability.  
The variation in income vulnerability seen in this study suggests that the 
social vulnerability (SOVI) Score assigned to counties may not be a good indicator of 
the level of social vulnerability that individual communities have within counties.  
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